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Frinciple of elaboration 
According to the formulae for évapotranspiration developed by VISSER 
(1963) the curves relating rea l évapotranspiration (E ) to open water evapo-
ration ( E Q ) give identically shaped curves for different mois ture conditions 
of the soil (V). These curves can be schematically represented by a system 
of one oblique and a number of horizontal asymptotes . The same holds when 
plotting E f against V - the mois ture content ra ised to the power m - for 
different values of E (see fig. 1). 
Fig. 1 
The oblique asymptotes are coinciding with the same sloping line, the 
horizontal asymptotes are on a level of gEQ = E y or AVm = E^. The Similarity 
of the shape of the curves is an important property because it" greatly enlarges 
the possibil i t ies to determine the constants describing the curves . 
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Because the oblique asymptotes are par t of one and the same line all 
curves can be brought to coincide by shifting the oblique asymptotes along 
this sloping line till a lso the horizontal asymptotes cover each other . 
Often only the data for a smal l number of per iods with ample variat ion 
of the value for the third var iable a re available. To de termine the re la t ions 
between E and V or E and E , the cor rec t ions towards an a rb i t r a r i l y 
r _ r __ o 
chosen mean value V or E for the third var iable can be applied a r i t h m e t i -
o 
cally. See fig. 2. 
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The cor rec t ions in question a re composed of a ver t i ca l and a horizontal 
shift of the horizontal asymptote from a level E to a level E or from AV m 
,m to AV . This r e su l t s in a displacement of the point represen t ing the o b s e r -
vation in a direct ion pa ra l l e l to the oblique asymptote . The ve r t i ca l co r rec t ion 
is a change in the value of E . The horizontal cor rec t ion is a change in the 
value of E or V or in the logar i thms of these two magni tudes . The c o r r e c t i -
ons t ranspose a th ree dimensional relat ion between E , E and V into a two 
r o 
dimensional one, between E and E or E and \f by eliminating the third 
va r iab le . The constants A, g or m, linked with the thi rd va r i ab le , sti l l un-
known at this stage of the analyses have to be es t imated for this f i rs t e l a b o r a -
tion. The resul t ing graphs (see fig. 3) show what the value of g, A and m 
should have been. 
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 F i g -
r m It follows from the formula E = AV and E = gE that in the d iag rams j<*^ 
in fig. 3, in which the constants g and A show as tangents , when plotting 
E against I. , the correct ion is calculated a s : 
correc t ion E = A(V -V ) 
correct ion E = A(V -V ) 
o —v ' (see fig. 3, d iagram 4) 
g 
r m and when plotting E against V , the following cor rec t ion is valid: 
correc t ion E = g(E -E ) 
r toX o o' 
cor rec t ion V m = g (ET -E ) (see fig. 3, d iagram 3) 
o o' 
A" 
When plotting the logari thm of E against V, the constant m shows as a 
tangent because log E = m log V + log A. So in f i g ^ ^ ^ i t i s o b v i o u s that the fo 
mulae hold: ' Ç^ jgg ram f 
cor rec t ion log E = log E - log E 
cor rec t ion log V = log E - log E (see fig. 3, d iagram 1) 
m 
( d i a g r a m ^ , 
When log E is plotted against log E , like in fig. 3 c b e c a u s e of the re la t ion 
lög E = log E + log g, the ab sense of an exponent shows up as a tangent equal 
unit. To make the data for different values of V comparable , it i s c lear that 
the correc t ion may be calculated as follows: 
correctionVTC = m(log V - log V) 
correctionvE = m(log V - log V) (see fig. 3, d iagram 2) 
The angle of inclination of 45 is reflected by identical co r r ec t ions . 
Checking the graphical analyses 
In case that al l four graphs a re made , they mutually give a good check. 
See fig. 3. The logari thmic graphs should show tangents m and 1 and in te rcep t s 
of log A and log g. The m e t r i c graphs have tangents A and g and z e r o i n t e r c e p t s . 
The tangent 1 and the ze ro in tercepts a re solid d i rec t ives for fitting lines 
through the sca t t e r d i ag ram. F u r t h e r A and log A have to conform as well as g 
and log g. In case the oblique l ines fit with these requi rements as well as with 
the sca t t e r of the cor rec ted data, then the value of m for which the re is no check 
may be expected to be es t imated cor rec t ly . 
Example 
An example of the computations is elaborated in table 1 and acce s so ry dia-
g rams 1 , 2 , 3 and 4. 
The values for E , E and V which are the initial data, are given in 
r o 
columns 1, 2 and 3. E and E are expressed in mm per day, V in percentages 
of volume. 
The best start is plotting the logarithms of E and V because the graph 
is showing the factors m, A and g. The value of these constants is of impor-
tance for the construction of the other diagrams. Especially the factor m, 
used as a power of V, will have a major influence on the value for A as 
elaborated in diagram 3. 
In columns 4, 5 and 6 the logarithms of the initial data are given. In co-
lumns 7 and 8 the corrections for log E and log V are calculated with provi-
sional esttimates for the values of the constants g and m. The corrected values 
for log E and log V are plotted in diagram 1. It appears that rn = 3. 8. It is 
also possible to determine a value for factor A. When log E = 0 it holds that 
m 1 1 = AV , so A = . The intersection of the oblique asymptote with a hori-
Vm 1 1 
zontal through log E =0 gives A = -—% = 93 x —»- . The horizontal 
r
 21.4 in ' 
asymptote which answers to E = gE shows that 2. 57 = 0. 965 x 2.66. So 
g = rt.965. 
In columns 9, 10 and 11 the corrections are prepared for diagram 2 in 
which log E is plotted against log E . For g and A the values according to 
diagram 1 are used. Because of the logarithmic scales the oblique asymptote 
in this diagram is at 45 to the horizontal. The point of intersection with the 
horizontal through log E . 0 gives a value for g = n . 9. The horizontal asymp-
r j 
tote answers to E = AV . When m = 3. 8, than A = 85 x — 7 . However, 
\ 10 
should A = 93 x—-- which is a possibility, according to aiagram 1, than 
m =3.74. 1 0 
In columns 13, 14 and 15 the corrections for the diagram 3, in which E 
and V are plotted on metric scales, asre calculated with g = 0. 9 and A = lOOx—_ 
The value for V in column 16 is calculated with m = 3. 8. In diagram 3 
the oblique asymptote has to go through the origin. Factor A turns out to be 
1 2 <-> 
7 5 . x » . In this diagram for g is found , ' , , = 0. 977. 
In columns 16, 17 and 18 the corrections for the diagram in which E and 
E are plotted on metric scales, are calculated with g = 0. 95, being the average 
of the values determined in the other diagrams and with A = 80 x—«- , being 
the mean value according to diagrams 2 and 3. The oblique asymptote has to 
go through the origin. With concern to this not too much attention is payed 
to the data with a negative sign for Mfc* the cor rec ted E , because tht-sv 
data corne from per iods in ear ly spring and the mechanism of evapotrans-
pirat ion may differ from that for la ter per iods as far as the value for g i s 
concerned due to growth of l eaves . The resul t is that g = 0. 9i . The level 
of the horizontal asymptote answers to E = AV and is giving the value 
i r 
A = 83 x — - . 
1 0 ' 
In this elaboration V was expressed in percentages of volume. It can 
also be expressed in p a r t s per unit, so 30% = 0. 30 pa r t s per unit. In that 
case the value V changes as well as the value A. Ei ther calculation will du 
because the resu l t s from one can be t ransposed into those of the other by the 
multiplication factors 
4 , , r m 
for V i o o m 
and 1 0 0 m for A 
When the first elaborat ion resu l t s in a first approach of the values of the 
constants , a second elaborat ion, using mean values or most probable e s t i -
mation s, would be n e c e s s a r y to check these . The d iag rams have to c o r r e s -
pond closely so that the values for the constants read from each d iagram 
should be the s ame . 
A point of careful considerat ion should be the thickness of the layer for 
which the average mois tu re contents a re es tabl ished. Here this layer was 
50 cm. A method of calculation which accounts accura te ly for the influence 
of the deeper l aye r s will be too complicated for general use so that the depth 
of the extract ion zone is be t ter dealt with by inspection. 
The accuracy of the resu l t s to be attainable will markedly improve by-
spacing the moments of mois ture determination c loser together . The in te rva l 
of 44 days of the example is r a the r long. 
In table 2 the initial data of a second case for elaborat ion a re given. 
L i te ra tu re 
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mean value 2.66 




iôglr-log V n(logV-log V) 
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factors (estimated vaines) g=0.9 
































































































































TABLE 2 . Lys imeter Binnenveld 
Con ta ine r n r . 4 
I n i t i a l d a t a 































2 . 2 
2 . 8 
1 .8 
3-5 
2 . 7 
3 -9 
4 . 5 
2 . 9 
2 . 4 
7 . 0 
2 . 8 
4 . 0 
3 . 8 
2 . 8 
2 . 4 
2 . 8 
2 . 8 
4 *i\ 
4 . 7 
2 . 4 
1 .8 
3 . 8 
5 . 5 
3.V-
2 . 4 
2 . 2 
3 . 7 
v a l u e s h , 
1 .7 
2 . 0 
2 . 5 
1.9 
2 . 6 
2 . 0 
3 . 6 
4 . 6 
2 . 9 
3 . 4 
7 . 1 
3 .1 
4 . 2 
3 . 5 
3 -3 
>; ci 
4 . 5 
5 . 3 
'6.9 
7 . 8 
3 . 2 
1 .8 
4 . 7 
5 . 0 
4 . 6 
5 .4 
6 . 0 
4 . 9 
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DIAGRAM 1 
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DIAGRAM 2 
m r 3 . 8 , A = 8 5 x
 1 Q 7 
log E 0 + m (log v - l o g v ) 
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DIAGRAM 3 
9 = f i i = 0977 
v m + g(Ep-Eo) 
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| DIAGRAM 4 
E 0 + A ( y m - V m ) 
